UNIVERSITY OF NEW ENGLAND 


University of NAME: 


New England 


STUDENT NUMBER: 
UNIT NAME: ECON334 — SPECIAL 
PAPER TITLE: Rural Finance and Risk Management 
PAPER NUMBER: _ First and Only 
DATE: Wednesday 28 January 2015 TIME: 1:45PM TO 4:00 PM 


TIME ALLOWED: _— Two (2) hours and fifteen minutes 


NUMBER OF PAGES IN PAPER: TEN (10) 
NUMBER OF QUESTIONS ON PAPER: FIVE (5) 
NUMBER OF QUESTIONS TO BE ANSWERED: FIVE (5) 


STATIONERY 6 PAGE ANSWER BOOKS So GENERAL PURPOSE ANSWER SHEET 
PER 


CANDIDATE: So GRAPH PAPER SHEETS 0 GEOLOGY SAMPLES 


OTHER AIDS REQUIRED: FORMULAE AND APPENDIX ARE ON PAGES 6 TO 10 
POCKET CALCULATORS PERMITTED: YES (APPROVED MODELS ONLY) 
TEXTBOOKS OR NOTES PERMITTED: NIL 


INSTRUCTIONS FOR CANDIDATES: 
e Candidates MAY NOT start writing until instructed to do so by the supervisor 


e Please pay attention to the announcements and read all instructions carefully before 
commencing the paper 


e Candidates MUST write their name and student number on the top of this page 
e Candidates must answer ALL FIVE (5) questions 
e All questions are of equal value 


e A list of potentially useful formulae are presented in pages 6 and 7. A table with Logio values 
is presented in pages 8 to 10. 


e This examination question paper MUST BE HANDED IN with worked scripts. Failure to do 
so may result in the cancellation of all marks for this examination 


REMEMBER TO WRITE YOUR NAME AND STUDENT NUMBER AT THE TOP OF THIS PAGE 


THE UNIVERSITY CONSIDERS IMPROPER CONDUCT IN EXAMINATIONS TO BE A SERIOUS OFFENCE. 
PENALTIES FOR CHEATING ARE EXCLUSION FROM THE UNIVERSITY FOR ONE YEAR AND/OR CANCELLATION 
OF ANY CREDIT RECEIVED IN THE EXAMINATION FOR THAT UNIT. 


ECON334 Special, Trimester 3 2014 
Question 1 (20 Marks) 


Assume you are the owner of a family farm whose wealth is $150,000. You must choose between 
three alternatives: i) sitting this season out and investing this amount in a safe money market fund 
paying 3.0% for a period of six months, ii) planting summer corn and invest the remaining amount in 
the safe money market fund, or iii) planting AgriCorp drought-resistant summer corn and invest the 
remaining amount in the safe money market fund. Standard corn planting costs are $100,000, with a 
six-month time to harvest. If there is rain, planting summer corn will yield $120,000 in revenues at 
harvest. If there is a drought, planting will yield $80,000 in revenues. In the case of AgriCorp drought- 
resistant summer corn, the planting costs are $110,000 that will yield $120,000 in revenues at harvest 
if there is rain, and $110,000 in revenues if there is a drought. You are risk averse, and your 
preference for family wealth (W) is specified by the relationship U(W) = (W)°°. The probability of a 


summer drought is 0.40, while the probability of summer rain is 0.60. 


a) Present the appropriate calculations for each alternative. (1/5 Marks) 


b) Which of the three alternative investments should you choose? (5 Marks) 
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Question 2 (20 Marks) 


Assume you are a financial adviser, researching asset investments for a client with an $800,000 
portfolio. Although your client investment objective is long-term growth, at the end of the year she 
may want to liquidate $30,000 of the portfolio to fund educational expenses. If that need arises, she 
would like to be able to take out the $30,000 without invading the initial capital of $800,000. Table 1 


shows three alternative investments: 


Table 1. Mean and Standard Deviation of Returns for Three Investments (in percent) 


Investments 
A B C 
Expected Annual Return 25 11 14 
Standard Deviation of Return 2] 8 20 


Considering that returns of these investments follow a normal distribution: 


a) Given the client’s desire not to invade the $800,000 principal, what is the shortfall level or 
minimum acceptable return level (Rynin)? (5 Marks) 

b) According to the safety-first ratio, which of the three investments is the best according to 
Roy’s Rule? Use the minimum acceptable return level found in part a). (5 Marks) 

c) What is the probability that the return on the safety-first optimal portfolio will be less than the 
minimum acceptable return level? Note: check the required value in Table Appendix 1 
(5 Marks) 

d) What should be the expected return of the optimal portfolio to meet a 10% probability that the 
return of the allocation will be less than the minimum acceptable return level if we expect the 


same standard deviation? (5 Marks) 
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Question 3 (20 Marks) 


a) | What is meant by the term ‘moral hazard’ in the context of insurance and how might an 


insurance company reduce its impact? (5 Marks) 


b) Jasmine Rae has an expected utility function, E(U), that looks like: 


E(U) = E(Log1o(income)) 


where income is measured in dollars. She expects the following income distribution: 


iil. 


Table 2. Jasmine’s Income, Probability and Expected Utility. 


Probability Income Logio(income) 
0.25 $20,000 4.30 
0.25 $40,000 4.60 
0.50 $50,000 4.70 


What is the expected monetary value that Jasmine expects? (5 Marks) 

What is Jasmine’s certainty equivalent income? How is certainty equivalent interpreted in 
this context? Note: check the required value (antilog base 10) in Table Appendix 2 (5 
Marks) 

What is Jasmine’s risk premium associated with this income distribution? How do you 


interpret it? (5 Marks) 
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Question 4 (20 Marks) 


On the 25" September a merchant has sold forward 150,000 wheat bushels to a Japanese company at 
$7.50 per bushel on the 25'" December this year. Since the merchant will not be making the delivery 
for three months, the firm will purchase the wheat on the 15"" November. The merchant decided to 
buy a 1“ December call option on the 25™ September to hedge its 150,000 wheat bushels sold 
forward. The local spot price is $7.20 per bushel on the 25"" September, while the strike price is $7.30 
per bushel and the call option premium paid is $0.30/bushel. Prepare the hedging tables with the steps 


of the hedge including profit and the graphical representation for this merchant for: 


a) Scenario 1: By 15"" November the spot price per wheat bushel increases to $7.70. (10 Marks) 
b) Scenario 2: By 15‘ November, the spot price per corn bushel decreases to $7.00. (10 Marks) 


Question 5 (20 Marks) 


An Australian importer has bought items valued in USD1,000,000 and has to pay for them in 180 
days. 


(a) What is the risk the Australian importer faces and how could this company hedge the 


transaction? (5 Marks) 


(b) Ifone Australian dollar is currently buying 0.9 USD, the Australian interest rate is 4%, while the 
American interest rate is 3%, what is the forward rate in the case of the Australian importer who 


will pay in 180 days using USD as the base currency? (5 Marks) 
(c) What is the forward margin in this situation? (5 Marks) 


(d) Inthe case the importer could buy a Foreign Currency Call Option with a strike exchange rate 
AUD/USD 1.1 and a premium of 1.80% of the AUD amount. Which would be the effective 
exchange rate if in 180 days time the exchange rate is AUD/USD 1.2? (5 Marks) 
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Formulae 


Safety-First Ratio: SFRatio , = E(R)—Roin 


Var(R, ) 


Expected Money Value (EMV): 


EMV(A)) = p01; + p202; + et Pan = > PO i 


Jal 


where p; (/=1 to n) are the probabilities associated with different outcomes and Ojj are the outcomes 


associated with state of nature 7 for strategy 7. 


Expected Utility Under Risk: 


E[U] = piE[U(O))] +p2E[U(Oy] +... + pnE[U(On)] 


Quadratic utility function: E(U) =a+bE(a2)-cE(2y’ 

First derivative is: U'=b—-2cE(z) 

Second derivative is: U"=-2c 

Coefficient of Absolute Risk Aversion (R’): R’=- = 
Coefficient of Relative Risk Aversion (R**): R” =E(a)R" 


Quadratic formula (if ax? + bx + c = 0), then: 


cs —b+b* —4ac 


2a 


Xx 


RP = EMV - ce. 
The utility function to be maximised with insurance is: 
E(U) = pUW - L - xq + q) + (1 — p)UW - xq) 
Then, for a quadratic utility function E(U) = a+bE(z)+cE(z)’, it becomes: 


p {a+ b(W-L-xq + q)-CW-L-xq + q)} + (1-p) {a + b(W- xq) —c(W-xqy} 
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Forward Exchange Contracts (FEC) specify a particular Forward Rate used to hedge as follow: 


1+TJ, 20% 
Forward Rate = spot rate x ___ 365. 


where J; is interest rate of terms currency, J; is interest rate of base currency and d is number of days 


in the transaction period. 


Forward Margin = Spot Rate — Forward Rate. 
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Table Appendix 1 
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Table Appendix 1 Continued 
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The Cumulative Standardized Normal Distribution (Continued) 
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Table Appendix 2: Log) Values 


Logio(income) Income Logio(income) Income 
4.30 19,953 4.50 31,623 
4.31 20,417 4.51 32,359 
4.32 20,893 4.52 33,113 
4.33 21,380 4.53 33,884 
4.34 21,878 4.54 34,674 
4.35 22,387 4.55 35,481 
4.36 22,909 4.56 36,308 
4.37 23,442 4.57 37,154 
4.38 23,988 4.58 38,019 
4.39 24,547 4.59 38,905 
4.40 25,119 4.60 39,811 
4.41 25,704 4.61 40,738 
4.42 26,303 4.62 41,687 
4.43 26,915 4.63 42,658 
4.44 27,542 4.64 43,652 
4.45 28,184 4.65 44,668 
4.46 28,840 4.66 45,709 
4.47 29,512 4.67 46,774 
4.48 30,200 4.68 47,863 
4.49 30,903 4.69 48,978 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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